Amundson, N. R 
Archer, D. H 
Aris, Rutherford 
Armstrong, D. E 
Asprey, L. B 


Babcock, B. D 
Bandukwala, A 
Barkelew, C. H. 


Coates, Jesse 

Coleman, J.S 

Cooke, N. 

Coreoran, W. H 

Corrsin, Stanley 


Da Cruz, A. J. R 
Dahlstrom, D. A 
David, M. M 
Diglio, A. J 


Edmister, W. C 

Elgin, J. C 

Engen, 

Epstein, Norman 


Forgrieve, John 
Forster, H. K 


Gaden, E. R., Jr 
Gordon, K. F 
Gross, J. F 
Grosso, Robert 


Hagerty, W. W 

Handlos, A. E 

Hansuld, J. H 

Hartnett, J. P 

Hipkin, H. G 

Hoelscher, H. E 

Holland, C. D 

Hoopes, J. W., Jr 

Hougen, O. A 

Houghton, G. L 

Howard, K. 8 


Huang, C. J 
Humphrey, D. W 


Irvine, T. F., Jr 
Isbin, H.S 


Johnson, D, L 411 
Jury, S. H 


INDEX TO VOLUME 3 
Authors 


Katz, Dob 
Keenen, T. K 
Kevorkian, V 
Kircher, Omer 
Klimas, I. C 
Klipstein, D. H 
Kolodzie, P. A., Jr 
Kunii, Daizo 


Latimer, R. E 
Lenoir, J. M 
Li, W. H 


Mattern, R. V 

McHenry, K. W., Jr 83 
MeNamara, Vo 101 
Mejdell, G. T 

Metzner, A. B 

Michalik, E. R 

Minard, G. W 


Murti, P.S 
Myers, H.S 


Nichols, W. B 


Polejes, J. D 
Powers, J. E 
Pressburg, B.S 


Reid, R. C 

Reynolds, A. 

Ross, R. W 

Rothfus, R. R 

Rush, F. E., Jr 

Ruth, B. F 


Ll, 262, 405, 449 
411 


Stiehl, J. G 
Stirba, Clifford 
Storrow, J. A 
Swami, D. R 


Thodos, George............. 230, 428, 454 
Thomas, K. T 


Van Ness, H. C 
Van Winkle, Matthew 
Vaughn, R. D 


Walker, J. E 
Weber, J. H 
Weger, Eric 
Weinaug, C. F 
Westkaemper, L. E 
Whan, G. A 
White, R. R 
Wilhelm, R. H 


Williams, R. B 
Wohl, Kurt 


Subject Index 


A 


Absorption and Stripping-factor Func- 
tions for Distillation Calculation 
by Manual- and Digital-computer 


Absorption, study of bubbling per- 
formance in relation to 

Acetone-water solutions, densities of 

surface tension of 

Agitation, liquid, dynamics of, in the 
absence of an air-liquid interface 

Agitation of Non-Newtonian Fluids. . 

Air stream, turbulent, and a moving 
water surface, interaction between 

Americium, ion exchange separation of 

Approximate Operational Calculus in 
Chemical Engineering 

Aromatic hydrocarbons, critical con- 
stants of 

Axial Mixing in Pipes 

Axial Mixing of Binary Gas Mixtures 
Flowing in a Random Bed of 
Spheres 


Beds, packed, thermal conductivity in 
unsteady state heat transfer in. . . 

Behavior of Suspended Particles in a 
Turbulent Fluid 


| 
321  Sliepcevich, C. M.................. 418 
329 
165 386 
242 236 
262 
Friedlander, 8. Oldenburg, 42 
172 Penneman, R. 286 
H 
R 325 
289 
101 8, 484 = 
107 
I 
Sage, B. H............-. 
Saito, Hirotaro.......... B a 


Benzene—n-hexane and benzene-cy- 
clohexane systems, vapor-liquid 
Bubbling and stirring, effects of, on 
mass transfer coefficients in 
Bubbling performance, study of, in 
relation to distillation and ab- 


Calculated Performance of a Dis- 
solved-gas-drive Reservoir by a 
Phase-behavior Method........ 

Calculation, absorption and stripping- 
factor function 

Calculus, approximate operational. ... 

Catalyst, oxide, chemical properties 
of, inaclosed system........... 

Catalytic Dehydrogenation of Sec- 


butyl Alcohol to Methyl Ethyl . 


Ketone: Reaction Kinetic Studies 
Catalytic oxidation of nitric oxide, 
effect of water vaporon......... 
Catalyzed Gas-liquid Reactions in 
Trickling-bed Reactors......... 
Centrifugation, in a disk centrifuge. . . 
Chemical properties of an oxide cata- 
lyst in a closed system.......... 
Chemical reaction, mass transfer with 
Columns, packed, performance of. . . . 
wetted-wall, hydraulics of......... 
Computer methods, absorption and 
stripping-factor functions for dis- 
tillation calculations by computer 
Concentration level, effect of, on mass 
Condensing organic vapors of pure 
components and binary mixtures, 
heat transfer coefficients for... .. 
Conductivity, thermal, in packed beds, 
reduced-state correlation....... 
Continuous Centrifugation in a Disk 
Continuous-flow chemical reactors, 
Continuous-flow mixing vessel, mass 
Continuous-flow stirred-tank reactors 
Control of Continuous-flow Chemical 
Convective heat transfer in com- 
mercial pipes, effect of wall 
Critical Constants of the Aromatic 
Critical flow, two-phase, steam-water 
Critical Loci of Hydrogen-paraffin 
Mixtures and Equilibrium Ratios 

Critical region, heat transferin....... 
Cu**—Nat—Dowex-50 system, equi- 


Dehydrogenation, catalytic, of sec- 
butyl alcohol to methyl. ........ 
Densities of Liquid-acetone-water Sol- 
utions Up to Their Normal Boil- 

Determination of the Chemical Prop- 
erties of an Oxide Catalyst in a 
Diffusion, on longitudinal mixing in 
fixed beds, some remarkson..... 
radial, in a circular conduit: material 
transport in turbulent gas streams 
thermal, separation of liquids by. . 
Diffusion in a Moving Medium with 
Time-dependent Boundaries. . . . 


191 


411 


16 


230 


161 


386 
280 


11 
213 


535 


Diffusion in Three-component Gas 
Diffusion Coefficients in Hydrocarbon 
Systems: Methane in the Liquid 
Phase of the Methane-n-Heptane 

Diffusion equations, turbulent-flow, 
graphical solution of........... 
Discharge Coefficients Through Per- 
Dissolved-gas-drive reservoir, calcu- 
lated performance of, by a phase- 
behavior Method. 
Distillation calculation, absorption 
and stripping-factor functions for, 

by manual- and digital-computer 
Distillation operations, batch, evalua- 
tion of the heat requirements in 
study of bubbling performance in 
Drying of Sand on a Hot Surface... 
Dynamics of Liquid Agitation in the 
Absence of an Air-liquid Interface 


Eddy, thermal resistance of......... 
Effect of Concentration Level on Mass 
Effect of Liquid Physical Properties 
and Flow Rates on the Surface 
Area of Sprays from a Pressure 
Effect of Wall Roughness on Convee- 
tive Heat Transfer in Commercial 
Effect of Water Vapor on the Cata- 
lytic Oxidation of Nitric Oxide. . 
Effects of Bubbling and Stirring on 
Mass Transfer Coefficients in 
Empirical Correlation for Velocity 
Distribution of Turbulent Fluid 
Equilibria, ion exclusion, in the 
system glycerol-sodium chloride- 
water—Dowex-50............... 
Equilibria, vapor-liquid, of benzene- 
n-hexane and benzene-cyclohex- 

for hydrogen-light-hydrocarbon 
systems at low temperatures..... 

of nitrogen-argon-oxygen mixtures 
Equilibrium in the System Cut+*+—Nat- 
Equilibrium data, vapor-liquid, for 
the system cyclohexane-heptane- 
Equilibrium-phase composition, hy- 
drogen in light-hydrocarbon sys- 
Equilibrium Ratios of Hydrogen and 
the Critical Loci of Hydrogen- 
Evaluation of the Heat Requirements 
in Batch Distillation Operations. 
Extraction, liquid-liquid, mass and 
heat transfer from dropsin...... 

in a pulsed perforated-plate column 
spray-tower studies.............. 
Extraction columns, _ liquid-liquid, 
radioisotope technique for the 
determination of flow character- 


Filtration equipment, cake-washing 
Fixed beds, longitudinal mixing or 


198 


449 
353 
305 


29 


165 


391 


16 
343 


176 


523 


69 


418 


242 


331 


411 


117 


183 


191 


33 


75 


187 


467 


236 


223 


Flow calculations, simplified, for tubes 
and parallel plates............. 
Flow characteristics in liquid-liquid 
extraction columns, radioisotope 
technique for the determination 


Flow, continuous, mass transfer in. . 
critical, two-phase, of steam-water 
laminar, in tubes, heat transfer in. . 
in a random bed of spheres, axial 
mixing or binary gas mixtures. . 
Flow, in submerged cakes........... 
two-phase steam-water, void frac- 
Flow of Steam-water Mixtures in a 
Heated Annulus and Through 
Flow patterns, gas-liquid, correlations 


Flow rates, effect on surface area of 
Fluid, motion of, in a cylindrical tube 
turbulent, suspended particles in. . 
velocity distribution of........... 
Fluid Friction in Noncircular Ducts. . 
Fluid-friction measurements, in pipes 
Fluidization and Sedimentation of 
Spherical Particles............. 
Fluidized systems, vertical moving, 
Fluids, non-Newtonian, agitation of. 
Foam fractionation, froth-frothate 
concentration relations in....... 
Fractionation, binary batch......... 
Froth-frothate Concentration Rela- 
tions in Foam Fractionation... .. 


G 


Gas-liquid reactions, catalyzed, in 

trickling-bed reactors.......... 
Gas Mixing in a Square Duct........ 
Gas mixtures, three-component, diffu- 


Glycerol-sodium chloride-water—Do- 
wex-50 system, ion exclusion equi- 
1115) 

Graphical Solution of Turbulent-flow 
Diffusion Equations............ 


H 


Heat requirements in batch distilla- 
tion operations, evaluation of... 
Heats of Mixing of Liquids......... 
Heats of Vaporization of Hydrogen- 
bonded Substances............. 
Heat Transfer Coefficients for Con- 
densing Organic Vapors of Pure 
Components and Binary Mixtures 
Heat transfer, convective, in com- 
mercial pipes, effect of wall 
roughness on................-- 
Heat Transfer in the Critical Region. 
Heat transfer, from drops in liquid- 
liquid extraction:.............. 
laminar flow in tubes, study of... .. 
Heat Transfer to Non-Newtonian 


Heat transfer to single spheres and 

in stationary packed beds......... 
turbulent liquid metal, in noncircu- 
lar ducts, Nusselt values for 
Hot-surface drying................. 
Hydraulics of Wetted-wall Columns. . 
Hydrocarbons, aromatic, actual con- 
Hydrocarbon systems, diffusion coeffi- 


208 


366 
395 


198 


183 
353 


391 


147 


473 


348 


242 


127 


172 


513 


313 
276 
428 


Hydroge 
the. 

fin 1 
Hydroge 
Hydroge 
pha: 
Hydroge 
vapor- 
tem 
Hydroge 
met 
Hydroge 
loci 


hyd 


Interacti 
Stre 
Surf 

Ion Exe 
Qua 
Kilo 

Ton Excel 
Gly« 
Dov 


Kinetics 
Kinetics, 
dehy 


Vol. 3, | 


Hydroex 
= Cak 
283 
361 
172 
83 
29 136 
506 
165 = 
289 
4 = 268 
386 
230 418 
506 
331 381 
117 
366 E 484 
480 
a 386 293 
490 
276 3 
180 
165 = 391 
a 
69 = 180 
4 
348 = 
= 
: 
283 
242 
428 
361 
i 318 
49 
187 = 
318 49 
D 391 
56 
433 
280 


08 


183 
353 


Hydroextraction: Flow in Submerged 
Hydrogen, equilibrium ratios of, and 
the critical loci of hydrogen-paraf- 

Hydrogenation, aldehyde, kinetics of 
Hydrogen-light-hydrocarbon systems, 
phase behavior of.............. 
Hydrogen-bonded substances, heats of 
vapor-liquid equilibria for, at low 
Hydrogen-n-hexane system,  volu- 
metric and phase behavior of... 
Hydrogen-paraffiin mixtures, critical 
loci of, and equilibrium ratios of 


Interaction Between a Turbulent Air 
Stream and a Moving Water 

Ion Exchange Separation of Gram 
Quantities of Americium from a 
Kilogram of Lanthanum........ 

Jon Exclusion Equilibria in the System 
Glycerol-sodium chloride-water— 


Kk 
Kinetics of Aldehyde Hydrogenation 
Kinetics, reaction, studies: catalytic 
dehydrogenation of sec-butyl al- 
cohol to methyl ethyl ketone.... 


528 
318 
462 
236 
473 

33 


262 


318 


299 


286 


183 


L 


Laminar-flow heat transfer in tubes, 
Liquid-acetone-water solutions, den- 
sities of, up to their normal boiling 
Liquid agitation, dynamics of, in the 
absence of an air-liquid interface 
Liquid-liquid extraction columns, ra- 
dioisotope technique for the deter- 
mination of flow characteristics in 
Liquid-liquid Extraction in a Pulsed 
Perforated-plate column........ 
Liquid-liquid extraction, mass and 
heat transfer from dropsin...... 
Liquid-metal heat transfer, turbulent, 
in noncircular ducts, Nusselt 
values for estimating........... 
Liquids, heats of mixing of.......... 
separation by thermal diffusion. . . . 
suspension of particlesin........ 
thermal conductivity, studies of.. 
Local Transport from Spheres: Ther- 
mal and Material Transfer in 
Turbulent Gas Streams......... 
Loci, critical, of hydrogen-paraffin 
Longitudinal mixing or diffusion in 
fixed beds, some remarks on... .. 


M 


Mass and Heat Transfer from Drops 
in Liquid-liquid Extraction... ... 


172 


161 
176 


223 

56 
127 
313 
147 
213 
111 
121 
405 
318 


280 


Mass and Heat Transfer to Single 
Spheres and Cylinders at Low 
Reynolds Numbers. ........... 

Mass Transfer in a Continuous-flow 
Mime 

Mass Transfer at Low Pressures... .. . 

Mass transfer Between Two Liquids 
with Chemical Reaction........ 

Mass transfer coefficients in liquids, 
effects of bubbling and stirring on 

Mass transfer rates, effect of con- 
centration levelon............. 

Material and thermal transfer in tur- 
bulent gas streams: local trans- 
port from spheres. ............. 

Material Transport in Turbulent Gas 
Streams: Radial Diffusion in a 
Circular Conduit.............. 

Measured Plate Efficiencies and Val- 
ues Predicted from Single-phase 

Mechanics of Vertical-moving Fluid- 

Mixer, idealized turbulent, simple 

Mixing, axial, of binary gas.......... 

in a circular conduit in pipes....... 
gas, in asquare duct.............. 
heats of, of liquids................ 

in the system n-octane-ethyl- 

benzene-Cellosolve............. 
longitudinal, in fixed beds. ........ 
of non-Newtonian fluids.......... 

Mixing vessel, continuous-flow, mass 


43 


411 


405 


ll 


: The completion ofa 1 Stearns-R 


JHE STEARNS-ROGER MFG CO + DENVER. COLORADO 


Vol. 3, No. 4 


A.1.Ch.E. Journal 


Page 7-D 


23 
72 
0 
490 
68 
21 I 69 
18 
= 
81 
|_| 
= 
242 
= 
63 63 
3 
329 
391 ll 
= 395 
23) 147 
180 0 
497 
127 280 


Mixtures, three-component gas 
Motion of spheres and fluid in a 
cylnarieal tube... 


N 


Nitric oxide, effect of water vapor on 
the catalytic oxidation of........ 

Nitrogen-argon-oxygen mixtures, va- 
por-liquid equilibria for 

Noncircular ducts, flow calculations 


liquid metal heat transfer in 


Non-Newtonian fluids, agitation of... 


heat transfer to 
Nusselt Values for Estimating Tur- 
bulent Liquid Metal Heat Trans- 
fer in Noncircular Ducts 


O 


Operational calculus, 
engineering 

Organic vapors, condensing, 
transfer coefficients for 

Oxidation, catalytic, effect of water 
vapor on 

Oxide catalyst in a closed system, 
determination of the chemical 
properties of 


in chemical 


Packed beds, effective thermal con- 
ductivities in 

Packed columns, performance of 

Parallel plates and tubes, simplified 
flow calculations for 

Perforated-plate column, liquid-liquid 
extraction in 

Perforated plates, 
cients through 

Performance of Packed Columns: 


discharge coeffi- 


Phase and volumetric behavior of the 
hydrogen—n-hexane system 

Phase Behavior of Hydrogen-light- 
hydrocarbon Systems 

Phase-behavior method, calculated 
performance of a dissolved-gas- 
drive reservoir by 

Plate efficiencies, local Murphree 

values predicted from single-phase 

studies. 

Prediction of Cake-washing Results 
with Continuous-filtration Equip- 


Pressure atomizer, effect of liquid 
physical properties and flow rates 
on the surface area of sprays from 

Pressure, low, mass transfer at 

Pressure drop, in an annulus 

two-phase, in large-diameter pipes 

Pulsed perforated-plate column, li- 
quid-liquid extraction in 


R 


Radioisotope Technique for the Deter- 
mination of Flow Characteristics 
in Liquid-liquid Extraction Col- 

Rate Studies in Tubular Reactors. . . . 

Reaction Kinetic Studies: Catalytic 
Dehydrogenation of Sec-butyl 
Alcohol to Methyl Ethyl Ketone 

Reaction of Porous Solids........... 

Reactors, continuous-flow chemical, 
control of 

stirred-tank 


Page 8-D 


506 


trickling-bed, catalyzed gas-liquid 
reactions in 


8 


See-butyl alcohol to methyl ethyl 
ketone, catalytic dehydrogena- 
tion of, reaction kinetic studies. . . 

Sedimentation and Fluidization of 
Spherical Particles 

Separation, ion exchange, of ameri- 
cium from lanthanum 

Separation of Liquids by Thermal 
Diffusion 

Separations, multicomponent, com- 

Simple Theory of an Idealized Turbu- 
lent Mixer 

Simplified Flow Calculations for 
Tubes and Parallel Plates....... 

Single-phase studies, plate efficiency, 
values predicted from 

Solids, porous, reaction of 

Some Remarks on Longitudinal Mix- 
ing or Diffusion in Fixed Beds. . *. 

Spherical particles, fluidization and 
sedimentation of 

Spray-extraction-tower studies... ... 

Sprays from a pressure atomizer, effect 
of liquid properties and flow rates 
on the surface area of 

Square duct, gas mixing in. seg 

Steam-water, two-phase critical flow... 

Steam-water mixtures, flow of, in a 
heated annulus and through ori- 


Stirring, effect of, on mass transfer 
coefficients 

Stripping-factor functions for distilla- 
tion calculation 

Studies of Thermal Conductivity of 
Liquids: Part III 

Studies on Effective Thermal Con- 
ductivities in a Packed Bed 

Study of Laminar-flow Heat Transfer 
in Tubes, A 

Surface Tension of Acetone-water 
Solutions Up to Their Normal 
Boiling Points 

Suspended particles in a turbulent 
fluid, behavior of 

Suspensions of spherical and other iso- 
dimensional particles in liquids, 
viscosity of 


Theory, simple, of an idealized turbu- 
lent mixer 

Thermal and Material Transfer in 
Turbulent Gas Streams: Local 
Transport from Spheres 

Thermal conductivities, effective, in 
packed beds, studies on 

Thermal conductivity of liquids, 

Thermal Conductivity—Reduced- 
state Correlation for the Inert 

Thermal diffusion, separation of 
liquids by 

Thermal Resistance of an Eddy 

Three-component gas mixtures, diffu- 


Transport, material, in turbulent gas 
streams: radial diffusion in a 
circular conduit 

local, from spheres 


A.1.Ch.E. Journal 


Trickling-bed reactors, catalyzed gas- 
liquid reactions in 
Tubes, laminar-flow heat transfer in 
and parallel plates, simplified flow 
calculations for 
Tubular reactors, rate studies in 
Turbulent air stream and a moving 
water surface, interaction between 
Turbulent flow, in plates 
in tubes 
Turbulent-flow diffusion equations, 
graphical solution of 
Turbulent fluid, behavior of suspended 
particles in 
Turbulent fluid flow, an empirical 
correlation for velocity distribu- 


thermal transfer in 
Turbulent liquid metal heat transfer in 
noncircular ducts, Nusselt values 
for estimating 
Turbulent mixer, 
theory of 
pia pressure drops in large- 


idealized, simple 


Steam-water Critical 
Two-phase steam-water flow, void 
fractions in 


Unsteady State Heat Transfer in Sta- 
tionary Packed Beds 


Vv 


Vaporization, heats of 

Vapor-liquid Equilibria and Heat of 
Mixing in the Ternary System 
n-Octane-ethylbenzene—Cello- 
solve and Three Related Binaries 

Vapor-liquid Equilibria for Hydrogen— 
light-hydrocarbon Systems at low 
Temperatures 

Vapor-liquid Equilibria of Benzene- 
n-hexane and Benzene-cyclohex- 

Vapor-liquid Equilibria of Nitrogen- 
argon-oxygen Mixtures 

Vapor-liquid Equilibrium Data for 
the Ternary System Cyclohexane- 
heptane-toluene 

Velocity, fluid, of 
spherical particles 

Velocity distribution of turbulent 
fluid flow, empirical correlation 


suspension of 


Vertical-moving fluidized 
mechanics of 

Viscosity of Suspensions of Spherical 
and Other Isodimensional Par- 
ticles in Liquids 

Viscous Flow in Multiparticle Sys- 
tems: Motion of Spheres and a 
Fluid in a Cylindrical Tube 

Void Fractions in Two-phase Steam- 
water Flow 

Volumetric and Phase Behavior of the 
Hydrogen-n-hexane System 


systems, 


Wall roughness, effect of, on convec- 
bit heat transfer in commercial 


December, 1957 


| 
366 366 
|| tubular, rate studiesin............ 153 172 
Reservoir, dissolved-gas—drive....... 29 
| 208 
153 
331 299 
208 
75 230 11 
3 286 381 
92 
213 
313 165 Turbulent gas streams, material trans- oe 
29 405 
3 
208 
289 313 
336 
348 443 329 
. 331 280 321 
a 293 361 
386 101 
| 136 
P 418 
395 U 
373 361 
157 
56 411 473 
305 165 
262 373 
236 172 = 
29 325 191 
381 
336 
467 
4 418 
268 ‘ 
321 63 
405 
56 
121 506 
4 136 
223 
153 213 
443 
248 11 242 
497 405  Wetted-wall columns, hydraulics of... 276 


